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The relationship of various clinical forms of uterine inflammation to bacterial contamination and the applicability of 
hydrogen peroxide for intrauterine treatment of clinical endometritis was the subject of this trial. Uterine contamination was compared among groups of cows according 
to clinical findings on days 6 ± 3: MM, n = 7 (mild or severe puerperal metritis), SM, n = 7 (cows with severe puerperal metritis) and CM, n = 7 (cows without symptoms 
of puerperal metritis). After 21 ± 3 the seam cows (mild or severe clinical endometritis and controls without symptoms of the disease: MM, n = 7, SM, n = 7 and CM, n = 
7). The applicability of 3% hydrogen peroxide was evaluated on cows after infusion   80 ml of the solution, clinical as well as bacteriological examination of uteri in 
cows suffering from postpartum pathology. A wider bacterial spectrum was found in the cows on day 6 ± 3 compared to day 21 ± 3. Arcanobacterium pyogenes and 
Bacillus spp was the main uterine contaminant in cows suffering from all clinical types of uterine inflammation while this bacterium was not shown to be present in any 
of the control cows. The results show an important role of A. pyogenes in the etiopathogenesis of all clinical forms of uterine inflammations in postpartum cows and 
support the use of 3% hydrogen peroxide for intrauterine treatment of clinical endometritis even though sufficient antibacterial effects of the treatment are still to be 
confirmed. 
 
1. Introduction 
Inflammations of the uterus in cows, recently classified as puerperal metritis, clinical endometritis, 
subclinical endometritis, and pyometra represents one of the most important causes of (sub)infertility in dairy 
herds (Nakao et al., 1992; Huszenicza et al., 1999; LeBlanc et al., 2002a; Kim and Kang, 2003; Maizon et al., 
2004; Gilbert et al., 2005; Sheldon et al., 2006) because the occurrence of various types of intrauterine puerperal 
metritis and clinical endometritis in herds usually reaches 20–40% and the occurrence of subclinical endometritis 
is probably even higher  (Stevenson and Call, 1988; Peeler et al., 1994; Gilbert et al., 2005; Foldi et al., 
Veterinarni Medicina, 55, 2010 (10): 504–511 Original Paper 505 2006; Sheldon et al., 2006). Therefore 
intrauterine antimicrobial treatment represents a common and frequent procedure in dairy farms even though the 
results of the treatment are variable (Smith et al., 1998; Olson, 1996; Drillich et al., 2005; Dolezel et al., 2008). 
 
Nevertheless, bacterial contamination of the uterus in early postpartum cows is common (Huszenicza et 
al., 1999) and the development of uterine inflammation depends on local immunity and on the intensity of 
contamination and the spectrum of contaminants (Foldi et al., 2006; Sheldon et al., 2009a, b). Thus an effective 
control of postpartum contamination of the uterus provides the chance to improve both fertility and general 
health condition of dairy herds. The purpose of this study was to compare uterine contamination in cows 
suffering from various clinical types of uterine inflammation with cows without any clinical symptoms of the 
disease and evaluation of the applicability of 3% hydrogen peroxide as a new agent for intrauterine treatment 
(Bekana M., et al (1994), Bekana M., et al (1996), Bellavite P. et al (1983), Biagi et al (1990). 
  2. Material and methods  
Twenty one postpartum cows (Holstein and Jersey) from two commercial dairy farms with 200 and 250 
housed cows were used in the experiment. Clinical examination was performed on 21 cows after parturition are 
diagnosing for puerperal metritis mostly during 2014-2015 years. The examination included manual vaginal 
examination with withdrawal and evaluation of secretion from the vagina and transrectal palpation of the uterus. 
All examined cows were divided into three experimental groups on the basis of postpartum period and clinical 
findings.  
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The groups were established as follows: CM (control cows without clinical symptoms of puerperal 
metritis – normal lochia, (n = 7), MM (cows with mild puerperal metritis – marked purulent lochia, n = 7), SM 
(cows with severe puerperal metritis – putrid lochia, n = 7).  Uterine swabs for bacteriological examination are 
used.   After inoculation the plates were incubated aerobically and anaerobically for 18 to 24 h at 37 °C and for a 
further 24 h if bacterial growth had not ensued. In group MM and SM is evalution of the therapeutic effect of 3 
% hydrogen peroxide 21 ± 3 days post partum. 
3. Results and discussion 
  A wider bacterial spectrum and higher occurrence of Escherichia coli was found in the cows on day 6 ± 
3 compared to day 21 ± 3. Namely, the occurrence of E. coli was higher at the earlier postpartum term, and the 
difference between groups SM and SE was significant (P < 0.05). The presence of A. pyogenes was not shown in 
any cow without clinical symptoms of uterine inflammation on day 6 ± 3 as well as 21± 3. In contrast, A. 
pyogenes was the most frequent contaminant of uteri in cows suffering from puerperal metritis as well as clinical 
endometritis; thus, the occurrence of this bacteria was significantly higher in Groups MM and SM compared to 
Group CM (4/7 and 5/7 vs. 0/7).  
Table 1. Occurrence of uterine bacteria in the CM (cows without symptoms of puerperal metritis), MM 
(cows with mild puerperal metritis) and SM (cows with severe puerperal metritis) groups on day 6 ± 3 
post partum CM (n = 7), MM (n = 7), SM (n = 7).  
 CM (n = 7) MM (n = 7) SM (n = 7) 
A. pyogenis  (%) 0 56 84 
Bacillus spp (%) 28 42 70 
E.Coli (%) 14 28 28 
P. Mieabilis (%) 14 14 42 
Staphilococus CN (%) 0 28 28 
 
Table 2. Occurrence of uterine bacteria in the CM (cows without symptoms of clinical endometritis), MM 
(cows with mild clinical endometritis) and SM (cows with severe puerperal metritis) groups on Day 21 ± 3 
post partum. CM (n = 7), MM (n = 7), SM (n = 7). 
 CM (n = 7) MM (n = 7) SM (n = 7) 
A. pyogenis  (%) 0 14 14 
Bacillus spp (%) 14 0 28 
E.Coli (%) 0 0 0 
P. Mieabilis (%) 0 0 0 
Staphilococus CN (%) 0 14 14 
 
Table 3. Reproductive parameters in previously non-treated (CM) or treated (MM, SM)  after intra 
uterine. administration of 3% hydrogen peroxide. 
 CM (n = 7) MM (n = 7) SM (n = 7) 
Calving to first service 
interval (days) 
76 ± 16.2 94 ± 18.4 102 ± 8.0 
First service pregnancy 
rate (%) 
70 56 42 
Sercices per conception 
(days)  
1.7 2.2 2.6 
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Purulent or fetid secretions manually obtained from the vagina are usually considered to be the most 
important symptoms of postpartum uterine inflammation (Drillich et al., 2002; Zilaitis et al., 2004; Drillich, 
2006). Accordingly, these symptoms were considered as key in the diagnosis of the uterine condition in our trial. 
We evaluated the fetid character of secretions as a more serious stage of inflammation compared to the purulent 
character on day 6 ± 3 post partum, and the purulent character of the secretion as a more serious stage compared 
to muco-purulent character on day 21 ± 3 post partum, because the content of pus in secretion reaching up to 
50% and its gradual reduction in the course of the early post partum period is described as physiological 
(Dohmen et al., 1995; LeBlanc et al., 2002b; Williams et al., 2005). Thus, the diagnosis of a pathological 
condition of the uterus on the basis of the content of pus in a secretion obtained from the vagina before day 25 
post partum is questionable. For this reason only abundant content (> 50%) of pus was considered to be a 
symptom of mild puerperal metritis in the early postpartum period, and muco-purulent secretion (content of pus 
< 50%) a symptom of mild clinical endometritis in a later period. Bacterial contamination of the postpartum 
uterus is common and decreases during puerperium and becomes contamination-free usually from day 40, even 
though in some cows without symptoms of uterine inflammation, bacterial contamination of the uterus can be 
observed until day 60 post partum  (Youngquist RS, 1990: Schirar and Martinet, 1982). Although a similar 
course of uterine infection is described during physiological as well as pathological post partum involution, some 
differences were found in the quantity and spectrum of contaminants. (Endo) metritis in cows is usually 
associated with contaminants such as E. coli, A. pyogenes, Fusobacterium necrophorum, Bacteroides 
melaninogenicus, which show varied interactions (Foldi et al., 2006; Yavari et al., 2007; Azawi et al., 2008; 
Wang Jun et al., 2008; Petit et al., 2009). E. coli usually asserts itself at the beginning of inflammation and 
together with endotoxins (lipopolysaccharide) facilitates a subsequent infection with A. pyogenes (Dohmen et 
al., 2000; Zilaitis et al., 2004) and in addition inhibits follicular growth as well as the secretion of oestradiol 
(Williams et al., 2008a,b; Sheldon et al., 2009a). PMN phagocytosis has been shown to be inhibited in the 
presence of E. coli (Zerbe et al., 2001). In addition, a positive correlation between the occurrence of A. pyogenes 
and Bacteroides spp. or F. necrophorum has been described (Huszenicza et al., 1999). Occasionally, 
streptococci, staphylococci, Proteus or Clostridium spp. are also associated with (endo) metritis (Dohmen et al., 
1995; Mateus et al., 2002).  
Hydrogen peroxide represents a water soluble and mildly acidic fluid with strong oxidative properties 
and with the ability to inhibit many enzymatic processes (Musil, 1990). Above all it is used for disinfection and 
suppression of weak haemorrhage because of its antiseptic and haemostatic properties and easy permeation 
through organic membranes (Lullmann et al., 2004). In addition, foam created during the release of oxygen in 
the course of the hydrogen peroxide reaction affects the mechanical cleanup (Lullmann et al., 2004). 
Bactericidal, viricidal, and fungicidal effects of hydrogen peroxide have been described in detail (Mentel and 
Schmidt, 1973). Nevertheless, potentially detrimental effects of hydrogen peroxide on tissues and fibroblasts 
have also been reported (Mayes, 1998; Bagchi et al., 2007; Kim et al., 2009). Therefore, a maximum 
concentration of hydrogen peroxide 3% is recommended for internal administration due to its detrimental effects 
and risk of gass embole (Bagchi et al., 2007). The effect of the treatment under in vivo conditions was confirmed 
successively by the disappearance of clinical symptoms of uterine disorders in most treated cows, decrease of 
bacterial contamination and comparable reproductive parameters with controls. In conclusion our results show a 
wider spectrum of uterine bacteria in cows on day 6 ± 3 compared to day 21 ± 3 post partum, the domination of 
A. pyogenes in the uterus of cows suffering from mild as well as severe puerperal metritis or clinical 
endometritis and the applicability of 3% hydrogen peroxide for intrauterine treatment of clinical endometritis in 
cows even though a sufficient antibacterial effect of the treatment remains to be confirmed.   
 
 
 Page | 17  
Anglisticum Journal (AJ), Volume: 5 | Issue: 6, June 2016 |  
 
 Volume 5, issue 6, 2016  e-ISSN: 1857-8187   p-ISSN: 1857-8179                                                                                                            
 References 
1. Azawi OI, Omran SN, Hadad JJ (2008): A study on postpartum metritis in Iraqi buffalo cows: bacterial causes 
and treatment. Reproduction in Domestic Animals 43, 556–565.  
2. Bagchi M, Zafra-Stone S, Bagchi D, Patel S (2007): Oxidative stress and neurodegeneration. In: Gupta RC 
(eds.): Veterinary Toxicology, Basic and Clinical Principles. 1st ed. Elsevier, New York. 313–334.  
3. Bekana M., Jonsson P., Ekman T., Kindahl H. (1994) intrauterine bacterial findings in postpartum cows with 
retained fetal membranes. J. Vet. Med. A 41, 663-670 
4. Bekana M., Jonsson P., Kindahl H. (1996) Intrauterine bacterial finding and hormonal profiles in postpartum 
cows with normal puerperium. Acta Vet. Scand. 37, 251-263. 
5. Bellavite P., Dri P., Della Bianca V., Serra M.C. (1983) The measurement of superoxide anion production by 
granulocytes in whole blood. A clinical test for the evaluation of phagocyte function and serum opsonic 
capacity. Eur J Clin Invest. 13(4):363-368. 
6. Biagi G., De Rosa V., Pelusi G., Scagliarini G., Sani G., Cocueri S. (1990) Increased placental production of 
leucotriene B4 in gestational hipertension. Thromb. Res. 60, 377-384. 
7. Biziulevichius G.A., Lukauskas K. (1998) In vivo studies on lysosubtilin.2. Efficacy for treatment of 
postpartum endometritis in cows. Vet. Res. 29, 47-58. 
8. Dohmen MJW, Lohuis JACM, Huszenicza G, Nagy P, Gacs M (1995): The relationship between 
bacteriological and clinical findings in cows with subacute/ chronic endometritis. Theriogenology 43, 1379– 
1388.  
9. Dohmen MJ, Joop K, Sturk A, Bols PE, Lohuis JA. (2000): Relationship between intra-uterine bacterial 
contamination, endotoxin levels and the development of endometritis in postpartum cows with dystocia or 
retained placenta. Theriogenology 54, 1019–1032.  
10. Dolezel R, Vecera M, Palenik T, Cech S, Vyskocil M (2008): Systematic clinical examination of early post- 
Original Paper Veterinarni Medicina, 55, 2010 (10): 504–511   
11. Drillich M (2006): An update on uterine infections in dairy cattle. Slovenian Veterinary Research 43, 11–15. 
Drillich M, Bergmann J, Falkenberg U, Kurth A, Heuwieser W (2002): Effects of the intensity of a post 
partum examination on the fertility performance of high yielding dairy cows. Deutsche Tierarztliche 
Wochenschrift 109, 386–390.  
12. Drillich M, Schroder A, Tenhagen BA, Heuwieser W (2005): Efficacy of a treatment of retained placenta in 
dairy cows with prostaglandin F2 alpha in addition to a local antibiotic treatment. Deutsche Tierarztliche 
Wochenschrift 112, 174–179.  
13. Foldi J, Kulcsar M, Pecsi A, Huyghe B, de Sa C, Lohuis JACM, Cox P, Huszenicza G (2006): Bacterial 
complications of postpartum uterine involution in cattle. Animal Reproduction Science 96, 265–281.  
14. Gilbert RO, (1992): Bovine endometritis. The burden of proof. Cornell Veterinarian 82, 11–13. 
15. Gilbert RO, Shin ST, Guard CL, Erb HN, Frajblat M (2005): Prevalence of endometritis and its effect on 
reproductive performance of dairy cows. Theriogenology 64, 1879–1888.  
16. Huszenicza G, Fodor M, Gacs M, Kulcsar M, Dohmen MJW, Vamos M, Porkolab L, Kegl T, Bartyrik J, 
Lohuis JACM, Janosi S, Szita G (1999): Uterine bacteriology, resumption of cyclic ovarian activity and 
fertility in postpartum cows kept in large-scale dairy herds. Reproduction in Domestic Animals 34, 237–245.  
17. Kim IH, Kang HG (2003): Risk factors for postpartum endometritis and the effect of endometritis on 
reproductive performance in dairy cows in Korea. Journal of Reproduction and Development 49, 485–491.  
18. Kim BY, Cui ZG, Lee SR, Kim SJ, Kang HK, Lee YK, Park DB (2009): Effects of Asparagus officinalis 
extracts on liver cell toxicity and ethanol metabolism. Journal of Food Science 74, 204–208.  
19. LeBlanc SJ, Duffield TF, Leslie KE, Bateman KG, Keefe GP, Walton JS, Johnson WH (2002a): Defining and 
diagnosis postpartum clinical endometritis and its impact on reproductive performance in dairy cows. Journal 
of Dairy Science 85, 2223–2236.  
 Page | 18  
Anglisticum Journal (AJ), Volume: 5 | Issue: 6, June 2016 |  
 
 Volume 5, issue 6, 2016  e-ISSN: 1857-8187   p-ISSN: 1857-8179                                                                                                            
20. LeBlanc SJ, Duffield TF, Leslie KE, Bateman KG, Keefe GP, Walton JS, Johnson WH (2002b): The effect of 
treatment of clinical endometritis on reproductive performance in dairy cows. Journal of Dairy Science 85, 
2237–2249. 
21. Lullmann H, Mohr K, Wehling M (2004): Disinfectant agents. In: Lullmann H (eds.): Pharmacology and 
Toxicology (in Czech). 15th ed. Grada Publishing, Prague. 587–592. 
22. Maizon DO, Oltenacu PA, Grohn YT, Strawderman RL, Emanuelson U (2004): Effects of diseases on 
reproductive performance in Swedish Red and White dairy cattle. Preventive Veterinary Medicine 66, 113–
126.  
23. Mayes PA (1998): Biological oxidations. In: Murray RK (eds.): Harper’s Biochemistry (in Czech). 2nd ed. H 
& H, Jinocany. 118–124.  
24. Nakao T, Moriyoshi M, Kawata K (1992): The effect of postpartum ovarian dysfunction and endometritis on 
subsequent reproductive performance in high and medium producing dairy cows. Theriogenology 37, 341–
349. 
25. Peeler EJ, Otte MJ, Esslemont RJ (1994): Recurrence odds ratios for periparturient diseases and reproductive 
traits of dairy cows. British Veterinary Journal 150, 481–488.  
26. Petit T, Spergser J, Rosengarten J, Aurich J (2009): Prevalence of potentially pathogenic bacteria as genital 
pathogens in dairy cattle. Reproduction in Domestic Animals 44, 88–91. Veterinarni Medicina, 55, 2010 (10): 
504–511 Original Paper   
27. Sheldon IM, Lewis GS, LeBlanc S, Gilbert RO (2006): Defining postpartum uterine disease in cattle. 
Theriogenology 65, 1516–1530.  
28. Sheldon IM, Cronin J, Goetze L, Donofrio G, Schuberth HJ (2009a): Defining postpartum uterine disease and 
the mechanisms of infection and immunity in the female reproductive tract in cattle. Biology of Reproduction 
81, 1025–1032.  
29. Sheldon IM, Price SB, Cronin J, Gilbert RO, Gadsby JE (2009b): Mechanisms of infertility associated with 
clinical and subclinical endometritis in high producing dairy cattle. Reproduction in Domestic Animals 44, 1–
9.  
30. Schirar A, Martinet J (eds.) (1982): Postpartum ovarian activity and its interaction with the uterus in resuming 
cyclic activity post partum. In: Factors Influencing Fertility in the Postpartum Cow.  
31. Smith BI, Donovan GA, Risco C, Littell R, Young C, Stanker LH, Elliott J (1998): Comparison of various 
antibiotic treatments for cows diagnosed with toxic puerperal metritis. Journal of Dairy Science 81, 1555–
1562.  
32. Wang Jun, Cao MeiYean, Jiang Cai, Han SuTing, Zhang TieFeng (2008): Separated and identified bacteria 
from the womb of infertility milk cow of endometritis being not ovariopathy. Journal of China Agricultural 
University 13, 77–80.  
33. Williams EJ, Fischer DP, Pfeiffer DU, England GC, Noakes DE, Dobson H, Sheldon IM (2005): Clinical 
evaluation of postpartum vaginal mucus reflects uterine bacterial infection and the immune response in cattle. 
Theriogenology 63, 102–117.  
34. Williams EJ, Herath S, England GCW, Dobson H, Bryant CE, Sheldon IM (2008a): Effect of Escherichia coli 
infection of the bovine uterus from the whole animal to the cell. Animal 2, 1153–1157.  
35. Williams EJ, Sibley K, Miller AN, Lane EA, Fishwick J, Nash DM, Herath S, England DCW, Dobson H, 
Sheldon IM (2008b): The effect of Escherichia coli lipopolysaccharide and tumor necrosis factor alpha on 
ovarian function. American Journal of Reproductive Immunology 60, 462–473.  
36. Yavari M, Haghkhah M, Ahmadi MR (2007): Bacterial study of clinical postpartum endometritis in Holstein 
dairy cows. Journal of Veterinary Research 11, 14–23.  
37. Youngquist RS (1990): Diseases of the reproductive system. In: Smith BP (ed.): Large Animal Internal 
Medicine. 
